Introduction 36
A central question in evolutionary biology is understanding the genomic basis of key 37 innovations and adaptations, the respective impacts of selection vs. drift on specific genes, 38 and how these patterns vary across the entire genome. In non-model organisms, these 39 questions have been typically addressed using just a few genetic markers (e.g. microsatellites, The population size of harbour porpoises in European Atlantic Shelf waters is estimated 89 to be 375,000 with shifts across the last decade in the exact regions they occupy (e.g. in the 90 North Sea; (Hammond et al., 2013) would not only be a valuable addition to the few existing cetacean genomes, but it would also 103 be very useful for monitoring the separate porpoise populations and investigating whether 104 there are specific local adaptations, e.g., to differences in temperature and salinity, in these 105 small cetaceans. 106
We present here the first de novo assembly of the full genome of the harbor porpoise, 107 scaffolded with in vitro proximity ligation data (hereafter "Chicago" library), and draft-108 annotated to predict its coding proteins and their functions (Deposited at NCBI as BioProject: taurus chromosome and a P. phocoena scaffold for consecutive hits that were each no more 181 than 20,000 bp apart. If a hit was more than 20,000bp from the next run of consecutive hits, a 182 new ribbon was started ( Figure 1) . 183 184
Demographic history 185
Using genome-wide diploid sequence data, it is possible to reconstruct the population history 186 by estimating population sizes in the past (Li et al., 2011). To estimate the demographic 187 history of the sequenced individual, phased sequence data is required. Since we did not have 188 this, we generated the diploid sequence data as follows: we used the SNP frequency spectrum 189 based on our genome assembly, which is a haploid sequence, and the PE reads used to 190 construct the de novo assembly prior to Chicago scaffolding (described above, we used both 191 insert sizes). These reads were first mapped back to the final assembly using BWA (Li & 192 Durbin, 2009). SNP data was extracted from the resulting bam files, and variants were 193 
Results 201
De novo assembly of the P. phocoena genome 202
Shotgun sequencing produced a total of 1,268M reads (Table 1) ; these were used to generate a 203 draft assembly with 2.4M sequences (including contigs and scaffolds) and an N50 of 33.1kb. 204
This assembly was combined with the Chicago library data (528M read) for final scaffolding 205 by Dovetail Genomics (Putnam et al., 2016) . The final HiRise assembly contains 2,025,248 206 scaffolds in total and including singletons, with 13,498 scaffolds bigger than 1kb (Table 3) , 207 had a total length of 2.7Gb (N50 of 23.8Mb), and was covered by 87x sequence data. The 208 greatest improvements from the addition of the Chicago libraries was in building up the 34 209 longest scaffolds, which make up approximately half of the entire assembly ( 
Genome completeness and annotation 216
The MAKER2 annotation resulted in a predicted 22,154 coding genes (Table 4 ). In total, 217 21,750 CDS had a BLAST hit against the nucleotide database, which accounts for 98% of the 218 total CDSs. Of these BLAST hits, 99% were from vertebrates, and these were dominated 219 (90%) by hits to cetacea (thereof 59% Tursiops truncatus, 27% Orcinus orca). further genetic studies of the harbour porpoise, both for whole-genome investigations into 360 population structure and to identify key genes associated with local adaptation. This genome 361 represents a crucial genetic resource for further investigation in the conservation, population 362 genetics and phylogeny of other Phocoenidae, including the currently most rare marine 363 mammal, the almost extinct Vaquita (Phocoena sinus) (Taylor et al., 2017) . 364 
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